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(54) LIQUID CRYSTAL DISPLAY DEVICE AND PRODUCTION THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device having high contrast, which is excellent in 
a visual field characteristics, by providing a liquid crystal 
area where liquid crystal molecules are oriented in the 
vertical direction at the time of voltage non-impression 
and they are axially symmetrically oriented for every 
pixel at the time of voltage impression. 
SOLUTION: A liquid crystal layer 40 consisting of liquid 
crystal molecules 42 whose dielectric anisotropies (A 
&epsi;) are negative (n type) is held between one pair of 
substrates 32, 34. Then, at the time of voltage non- 
impression, the liquid crystal molecules 42 are oriented 
in a direction vertical to the substrates by the orientation 
regulating force of a vertically oriented layer. When the 

pixel area at the time of the voltage non-impression is observed with the polarized microscope 
of a crossed Nicols state, the area presents a dark visual field. Moreover, when a voltage is 
impressed on the liquid crystal layer, since a force orienting major axes of liquid crystal 
molecules vertically with respect to the direction of an electric filed is exerted on the liquid 
crystal molecules 42 having the negative dielectric anisotropies, the molecules are inclined 
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from the direction vertical to the substrates. When the pixel area being in this state is 
observed with the microscope of the crossed Nicols state, a quenching pattern is observed in 
a direction along the axis of polarization. 
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[0061] zvmik-t)^ msm 1 tm t*m£& 
■tMznmzmtoixmititzz. ^tsmtzs^ 

[0062] (Htt0<2) Hffi^lcOfla56 6$:W-rS 

a«6 2h<vm$mv>*$&tz. uaxbmioM 

R8 3) frffl^T. 01 3lC*-f idK, 3^356 9 £ 
f^SU:. 5§ea6 9<7)4i«i. &SH#<7>i|S<7>#>1 0# 
mJ2rFT»*£fcjW»U». ^«««^<B^10 
1 £r8i £ fc . §3P***ffiT L . ggOftSSi*** 
20 lST-rS<0T, L < ^iSS6 9 £R»tfcJa* 

msmi tmuzLxm&tJteimLtz. 
[0063] fSik^i^mifz^Mk. mimfow 

't>*to { 3§eS 6 9 0>fit *U tHUtttfJJ fc/Cfc* 

[0064] <0Qfcfl3£J:lM) IgSSm^Si&f^ 
gg^-fc/l^-v fT { iMMwmZ ) 1 <r>£ 3 £H3 

@^«07^ x hft**9 0 • tc^rS Xotz. « B 9 B*m4>?) 

7^ ( s-8 1 1 : *>v9tm) <r>mm$tzw& 

Lfz. 

[0065] 
[^1] 



-fc;MfA--y7*d (um) 5 4.4 5.6 3.1 

V«ax(Cfc(tSd-An(rai) 400 352 448 248 
Vwaxizmimmd)* 70 58 73 39 

U ^T-x a 5 2 0 n mCOJtitW 3 W«te B B -fe/HCtJ 
^T, d in =5 2 0nmS-e^ES:9JSirtSi:2 

5XhWE1ESUfcW!.$>*ufc (09WVBax$rgi.l>S 
ft) . 'J^T-^3^* { 3 00nmJ:0'h$V^lt 
IS^I2c7)?g D a B a^JISt-{±. HK«HX:. ^Itc 
*L^ISittS«36»t. i&FstmiDAn (SJSSf¥: i&A^50 



6.5 
520 
7 2** 



(D^f-yaV) « { , »30 0~50 0nm<OigH'C 

[0066] (ie5fe^5fcj:tx6) mfcmivm&m; 
&m<nm aB vtn*m j y^m ( s-8 1 1 : twit 

S) «Dfi$r$gLT. ^2tc^f7^Xhft<7)H^r 
&«aS^STB (HifeW5fcJ:t/6, Jt«^!4fcJ:t/ 



( 8 ) ttffl¥ 1 0- 1 86330 

13 14 

5 ) fcfwu:. m^mmm^t^mcommz * i o o 6 1 \ 



VJZhftC) 9 0 50 110 30 120 

VwaxlZ&V&mmiZ)* 7 0 4 1 5 0" 3 5 3 5« 
* m'7 Wl^-3/U*t*B<7)3&g*£ 1 0 0%fc L£ffl*ttl 

[0068] «2co«m*^. Eckm>w±mm<r)v xfwa (n&mma) txi>. «3Stt«t<. ms^tti 

^xhfltf, 4 5-110* -CfciCfcaWiU*. HSytff^tt^M-f £ . mm&foffiZM9 0 afcitf 

[0069] (HJS017 ) HfcH 1 a»a«53«tf>- 9 0 b<i, %Fb1£ 1 /2 VttM±.<?>m&£fflsalt:$. 

(n« = n,. n.-n.CjB&f.&U^-T-xaVl 5 <tf £.1 itCioT. ffiadHFONtiitSlBl ( TWf-* 

Onm) CO?S^^IM<0«ft^tt$-a M Stt*ffi«|6jSS0i9 0 afcit^9 0 btf 

UttFfTo^aa^gcoM^^ttJi. snot 1 a [0073] utem fciiiSKLT. g 1 o fc-js-riirij 

?s^B«*§iiio^«ft (a 1 2 ) j: o t . zuzttM tmtt-rtm&tftmuc. mm&6 3 ( 1 to : 

MM£ZtlX»*ZbWMH>. 20 100nm) m£$L±.lZ, 5 h"CS$^ 

[0070] ( mm8 ) xmrntzti ivm. 5 m^*^-- t-6 5 5r^fs«^fcuB« l*. 

B a B««+fc:S^LTi>^7tjt®fl:ttfflBg$r«fl:S^SC: ±fc. OMR83 (m^JBffcttS) m?#2. 5x/m 

ktCioT. «a Q B ^f««|«««|6j$r^^*S^ra ?>CiS6 6£0j£Ut (£^S8<0*#£ 1 0 0/zmX 

tCO^T^WS. lOOAim) . -E-CD±C. SiSEfaJ16 8 (JALS- 

[007l]|ltt^8t:j:Sate a B |g^S<o^aw^a* 204 : B*£j£:fA) ^tyn-Mfc. t,3-3f 

mmm*m 1 5 t^-r . cosaLht t> . ggtn 1 1 mmt . h tsusrsis^ m 

[0072] ?Sf B ^Sa2 0 0<i. -*t<0£*£8 2 fc ffiU S«*B»)-&*)*T«ftt^^feS*fc.. Z\<T) 

84^tC. ^H^tt (4e)A>'S( nffi) <nm&ft ffiftfeJltt. HifctfU ^Wr/Pfcl^(C|5l?rC'J> 
^9 2*^SjS H B BJi8 0*^$itTV^. 

tg8 2t84<0?R H B Bl8 0fc:g^-|»^ffiC , i, SmSl6] 30 [ 0 0 74 ] «ISg0«T-ti, fmLTtaS-fe^fc:, n 

«88aat^88b*^$tlTV^S. fiSta B B«» ( A e = - 4 . 0. An = 0. 08. #47 

«8 2i:84^^<tt-^?SS18 0a<0ffifc: ;l^5/imT9 0* Kl&Jt) . ftm&mktLX . T 

tt. flS8 6frTBl£?ftT^I>. Cl^A&8 6fc: < }:o £ (ftl ) T^tit^VnAO . 3wt%. Irgacu 

T. flUUi80tt, 2ttlaJK:6J*3£«?*. -e-O r65 1 0. 1 wt %?)g£!ft!£i£AU:. 

01 5(cfcV>-C, iKfiJi8 0fc:«EE£91 *u 4"C«U±l^«0+i*iS(C»j£$ii/c. Hfi 

«-^3ttf)tc. -W«0Stg8 2i:8 4fe:^$ilTV^ W±2. 0VJ90. 5 VK^«E£9*JinL&a*f>. S 

msii^L-c^s. ftu*m?>«t a (25-0 -cio*msl mnmm (365nmcij 

a a B^§ISl OOtRtT'^S. ^Ute^^B^S 40 6mW/cmM ) £?Tt\ fi£W>5fc« 

S2 0 0(i. SiISl6l^88 at>ir/8 8b(7)±(^ tt fctt8J8g£ *CD*£3L 016tc^-TJ:o 

*t««|6l@S«9 0afcJ:^9 0b)WgBE$iiTV^. P*iS«?>SitEl6]Jf J: 3 HmftfifiBS 

-«Otm««l«]a^9 0atJj:t/9 0b(cJ:or. £ «9 2ajWB*Sftfc. J^fflRttBl 5O9 0b(c 

KiaiifRm-ict^-css. -ewe*, ^mmcom. [007 5 ] 

ASTNSS^lBMr&RC. l/2VthJ:«)fi^«ff** t-fbll 

CH2 = CH COO (CH2)sO -@-©-°( CH 2)8 OOCCH = CH 2 



(9) 



ft If ¥ 10-186330 



15 



1 6 



u^hmimrn&mm 9 2 a tc x ^x&m 
Emettamt 1 /t. vthja±<omff £ 

i±, w&mwm^^xwmsL^\w^m9 2a.i,z 

ttfcit<«ft«tt{i. ztizti. 01 l&xvmi 2t 
[0077] mtm7tmmc 7uxh-s«* 



10 



x. mmmmfrt>4 5° ufocr>mtt&.m£& 

[0078] (mW9tiJ:Vl 0) HifcH8<0-e.-t 
llil0i(8fcraai(cLT. HIS^9. 10iiJ:tftfct2 

e«6, 7c7)?fc B B ^ss^f^iiuc. m<n&&. %M 
mmmvisGMi)**} o . 1 o ®^ t , iasw 

[0079] 

im3] 



ft^jA<7)#WS (wt%) 0.05 

m\s&omm(%) o.o3 

[0080] 

7-TD. TSA-XXyMMS, 

s. 

[02101OE-E' tltc?eo^Brffi0-C*l). 
[0 3 ] a 1 O^B^j^M^T^^S^SiWS fc» 
<O&5S0T£6. 

[@4 ] 4&9iaSAii*£a i o ocoiw^isasrUiHa 

-fS0TJ)S„ ( a ) fttf ( b ) <±, mffi^roiniieKO, 
(c) SXMd) 14. ^B*$co#t££*U (a) 
Atf < c ) ttKiB0, ( b ) ay ( d ) ti±fln£7n* 

[05 ] ftftfBHSSl OOO«ffita«Jit8$:*-f0 

[06 ] ttWS«[6j«^*'C«K0{aS fc ^Pp® fc CO 

[07 ] *wmm&^w<r>mm<r)mz a in 



0.3 0.1 2 6 
0.06 0.04 0.1 3.2 
O O O O 

58 (x) mwt&M&imzwffimx&z. 

[08] *a^^Sl^g<0*£^#££^tejS 
LfcBfiS0'C;56. 

[09] d • An = 4 SOnm^m&S^-mS^ 
[010] HiSfl 1 cOJSfi*^gcoa5^BfBD0-Cft 

h. 

[0in HiSfl i ^jfc B B«^^mm3t^tt^* 
30 -tmx-hi. 

[012] msgi i <r>m^mm.<mp\n^^m 
x-bh. 

[013] *SI{?l2^jft^i^StfflV^nSfflRcO 
3frfr§rffi0-CJ>&. 

[014] mm 7 com^mm^mn^^tm 
x-bh. 

[015] mtm^m^mm^mm^mm 

0TfcS. 

[016] Ute^ScO^B^i^lgtffl^^^SlgcO 

40 &wmmx-hh. 

100 

32, 34 WZ 
38a, 38b SSEAJi 
4 0 i&? B l 
* 4 2 igaWF 
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